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DESCRIPTION 

TRENCH-GATE SEMICONDUCTOR DEVICES 

5 This invention relates to vertical power transistor trench-gate 

semiconductor devices. 

Such semiconductor devices are known comprising a semiconductor 
body having an active area with a plurality of electrically parallel transistor 

io cells. Trench-gates in the active area each comprise a trench extending into 
the semiconductor body with gate material in the trench. The transistor cells 
have source and drain regions of a first conductivity type which are separated 
by a channel-accommodating region of a second, opposite, conductivity type 
adjacent a trench-gate. 

15 Two types of trench-gate geometries have been proposed for these 

known devices. In a closed-cell geometry there is a two-dimensionally 
repetitive pattern in which annular trench-gates surround each transistor cell in 
the active area. In an open-cell geometry there is a one-dimensionally 
repetitive pattern in which the trench-gates are parallel stripes which each 

20 extend across an active area of the device. 

/Factors which are known and taken into account in considering the two 
trench-gate geometries include the following. 

The specific resistance of the device, that is the drain-source resistance 
in the on-state should be as small as possible. A greater number of transistor 

25 cells in a given active area can result in a greater total perimeter of channel- 
accommodating region in the active area and hence a smaller specific 
resistance of the device. The open-cell geometry inherently can provide a 
greater perimeter of channel-accommodating region and hence a smaller 
device specific resistance. This is because of the open-cell geometry itself and 

30 also because, compared with a closed-cell geometry, less critical processing 
techniques are required to provide accurately aligned small lateral dimensions 
and regions and hence a greater number of transistor cells in a given area. 



WO 03/088364 



-2- 



PCT7IB03/01465 



The source, channel-accommodating region, and drain regions 
constitute parasitic bipolar transistors. This parasitic bipolar action is 
suppressed in the first instance by providing that the source electrode of the 
device electrically connects the source regions to the channel-accommodating 
regions at the surface of the device. However, under sufficiently high voltage 
and current conditions one or more of these parasitic bipolar transistors may 
incidentally turn on with a lateral current under the source region high enough 
to permanently damage the device. It is known to provide device ruggedness, 
that is further protection against parasitic bipolar turn on, by providing 
ruggedness regions, that is localised regions which are of the same 
conductivity type but more heavily doped than the channel accommodating 
regions and which extend into the drain region so as to provide an avalanche 
diode vertical current path from the drain region through the ruggedness 
region to the source electrode. 

For a closed-cell geometry having ruggedness regions, each 
ruggedness region must be at the centre of a cell and spaced from the 
surrounding trench-gate. The space required for the ruggedness regions and 
the techniques required for producing them tend to increase the size of the 
closed-cells and hence increase the specific resistance of a device having a 
given active area. 

Proposals which have been made for open-cell stripe geometries 
having ruggedness regions include the following two types of configurations. 

In a first proposed open-cell configuration type source regions and 
ruggedness regions are provided which extend to a source contact surface of 
the semiconductor body as alternating stripe areas having a width 
perpendicular to and fully between each two adjacent parallel stripe trench- 
gates. This configuration is, in particular, suited to less critical processing 
techniques so that it can be provided with a small cell width between adjacent 
stripe trench-gates and hence high cell density and small device specific 
resistance. However, the presence of the ruggedness region stripes at the 
sides of the stripe trench-gates reduces the channel-accommodating region 
perimeter and this is more the case the more length of the cell is occupied by 
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the ruggedness regions. If the ruggedness regions are spaced too far apart, 
that is if the length of source regions along the stripe trench-gates is too high, 
then the ruggedness regions are less effective in suppressing parasitic bipolar 
action. In this first type of open-cell configuration the damaging lateral current 
flow under the source regions due to incidental parasitic bipolar turn on is in a 
direction lengthwise with respect to the stripe trench-gates. Another factor is 
that it is customary in trench-gate semiconductor devices to have heavily 
doped source regions in order to reduce the contact resistance to the source 
electrode which contributes to the specific resistance of the device. However, 
the larger the doping of the source regions the larger is the gain of the 
parasitic bipolar transistors, and this effect is more of a problem for this first 
type of open-cell configuration where the source regions have a large area 
compared with their area in closed cell configurations. This first type of open- 
cell configuration is disclosed in United States Patent US-A-5,072,266 
(Bulucea and Rossen) as a prior art proposal. While the problems with this 
configuration are not described in exactly the same terms as we have 
discussed above, it is said in this US Patent that this open-cell geometry is 
inherently more susceptible to bipolar breakdown, the problems of a greater or 
lesser spacing of the ruggedness regions in this open-cell geometry are 
discussed, and this configuration is rejected in favour of a closed-cell 
configuration having particular characteristics in accordance with the invention 
of this US Patent. In the examples of the invention described in this US 
Patent the source regions are more heavily doped than the ruggedness 
regions. 

In a second proposed open-cell configuration type, a ruggedness region 
is centrally located and spaced from each two adjacent parallel stripe trench- 
gates and this ruggedness region extends continuously lengthwise with 
respect to the trench-gates. Source regions extend continuously lengthwise 
with respect to the stripe trench-gates and contact to the source regions 
across the whole width between adjacent stripe trench-gates is provided by a 
comparatively shallow source surface contact region between source regions. 
Surface contact to the ruggedness region is made at intervals lengthwise of 
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the stripe trench-gates through openings in the shallow source surface contact 
region. In this second open-cell configuration type, channel-accommodating 
perimeter along the length of the stripe trench-gates is not taken away by the 
centrally placed lengthwise ruggedness region. Also, in this second open-cell 
configuration type, the lateral current flow under the source regions which 
needs to be suppressed by the ruggedness region is widthwise with respect to 
the stripe trench-gates, and this lateral current flow will tend to be less of a 
problem than for the above-discussed first open-cell configuration type. 
However, as for closed-cell configurations, more critical processing techniques 
are required to accommodate and accurately align the central lengthwise 
ruggedness region and the contact openings to this ruggedness region. This 
needs a greater width between adjacent stripe trench-gates than for the first 
open-cell configuration type, resulting in reduced channel-accommodating 
perimeter and hence increased specific resistance of a device having a given 
active area. United States Patent US-A-5,866,931 (Bulucea and Rossen) 
considers these first and second open-cell configuration types and rejects the 
first type in favour of the second type and a modification of the second type 
having elongated hexagonal closed cells. In the examples of the invention 
described in this US Patent the source regions are more heavily doped than 
the ruggedness regions. The teaching of this US Patent is concerned with the 
reliability of contact to the source and channel-accommodating regions where 
there is a large number of transistor cells in a given active area of a device. 

EP-A-1 ,033,759 (Intersil) discloses trench-gate devices in which the 
invention concerns the insulation covering the gate material in the trenches 
being coplanar with the upper surface of the device. Examples are disclosed 
of application both to a closed-cell configuration device and to an open-cell 
configuration device. In both cases a channel-accommodating p type body 
region has a heavily doped p+ type body region at the surface next to an n+ 
source region, but the p+ region does not extend into the drain region. In the 
open-cell configuration example the n+ regions and the p+ regions are 
alternating stripe areas having a width perpendicular to and fully between each 
two adjacent parallel stripe trench-gates but, since the p+ region does not 
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extend into the drain region, the disclosed open-cell configuration in this EP 
document is not in accordance with the first type of open-cell configuration 
which we have discussed above. In relation to the disclosed closed-cell 
configuration, the source region formation precedes the p+ region formation 
but it is stated that this sequence is not critical. In relation to the disclosed 
open-cell configuration, overall formation of p+ regions precedes masked 
formation of the n+ source regions. 

The present invention provides a device with an open-cell configuration 
of the first type discussed above while alleviating the problems which have 
been mentioned in relation to that type of configuration. 

The invention is based on a finding by the present inventor that in this 
type of configuration a significantly improved suppression of parasitic bipolar 
transistor action is achieved if the ruggedness regions are more heavily doped 
than the source regions, thus enabling a greater length of the source regions 
with a corresponding reduction in specific resistance of the device. 

According to one embodiment of the present invention there is provided 
a vertical power transistor trench-gate semiconductor device comprising a 
semiconductor body having an active area with a plurality of electrically 
parallel transistor cells, wherein trench-gates in the active area each comprise 
a trench extending into the semiconductor body with gate material in the 
trench, wherein the transistor cells have source and drain regions of a first 
conductivity type which are separated by a channel-accommodating region of 
a second, opposite, conductivity type adjacent a trench-gate, wherein 
ruggedness regions are provided which are localised regions of the second 
conductivity type but which, are more heavily doped than the channel- 
accommodating regions and which extend into the drain region, wherein the 
trench-gates are parallel stripes which each extend across the active area, 
wherein the source regions and the ruggedness regions extend to a source 
contact surface of the semiconductor body as alternating stripe areas having a 
width perpendicular to and fully between each two adjacent parallel stripe 
trench-gates, and wherein the device is characterised in accordance with the 
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invention by the ruggedness regions being more heavily doped than the 
source regions. 

According to another embodiment of the present invention, there is 
provided a trench-gate vertical power transistor, wherein the trench-gates are 
parallel stripes which extend across the active area, source regions and 
ruggedness regions extend to a source contact surface as alternating stripe 
areas having a width perpendicular to and fully between each two adjacent 
parallel stripe trench-gates, and the ruggedness regions are more heavily 
doped than the source regions so as to enable an increased length of the 
source regions with a consequent reduction in specific resistance of the 
transistor. 

In devices having a closed-cell geometry with ruggedness regions as 
discussed above, and in devices having the second open-cell configuration 
type as discussed above, it has been customary to consider that the doping 
concentration of the ruggedness regions is sufficient for the purpose if it is 
greater than the doping concentration of the adjacent channel-accommodating 
region and that it is undesirable to have ruggedness region doping 
concentration much higher than this because of the consequent decrease in 
the breakdown voltage of the device. Also, it has been customary in devices of 
these two types to have heavily doped source regions in order to reduce the 
contact resistance to the source electrode. This has resulted in the source 
regions being customarily more heavily doped than the ruggedness regions. 
Typically the doping concentration of an n-type source is 10 21 cm" 3 with a 

19 *3 

corresponding doping concentration of the ruggedness region being 10 cm . 

The present inventor has found that for devices having the first type of 
open-cell configuration as discussed above if, contrary to customary practice, 
the ruggedness regions are more heavily doped than the source regions it is 
possible to retain satisfactory suppression of parasitic bipolar action while 
having source regions of sufficient length to provide a worthwhile reduction in 
specific resistance of the device. The following discussion is provided with a 
view to explaining this inventive result. 

In this first type of open-cell configuration source regions and 
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ruggedness regions are provided which extend to a source contact surface of 
the semiconductor body as alternating stripe areas having a width 
perpendicular to and fully between each two adjacent parallel stripe trench- 
gates. The ruggedness region function is to provide an avalanche diode 
vertical current path; however a small percentage of this current will instead 
flow laterally in the channel-accommodating region under the adjacent source 
region, that is in a direction lengthwise with respect to the stripe trench-gates 
in this configuration, and there will be a potential drop along this lateral current 
flow. Depending on the amount of this lateral current and the emitter efficiency 
of the source region, at a certain, distance from the ruggedness region the 
emitter-base junction (between the source region and the channel- 
accommodating region) would become forward biased and the parasitic 
bipolar junction transistor would turn on. This emitter-base forward bias will be 
at a central region of the source region between two ruggedness regions 
lengthwise of the stripe trench-gates, and so to retain effective suppression of 
bipolar action the length of the source region must be less than twice this 
distance from the ruggedness regions at which the emitter-base junction would 
become forward biased. 

If the ruggedness regions are more heavily doped than the source 
regions, then the effect of the high ruggedness region doping combined with 
the low source region doping is as follows. High ruggedness region doping 
provides a correspondingly lower resistance vertical current path and a 
correspondingly smaller percentage of this current will flow laterally under the 
source region with a correspondingly smaller potential drop along this lateral 
current flow, thus contributing to a greater distance from the ruggedness 
region at which the emitter-base junction would become forward biased and so 
permitting a greater source region length with bipolar action suppression. A 
higher ruggedness region doping does lead to a lower breakdown voltage of 
the device, but we consider that this can be acceptable if it is taken into 
account in the specification of the device. Low source region doping provides 
a correspondingly reduced emitter efficiency of the parasitic bipolar transistor 
and a reduced gain of this bipolar transistor so that less current tends to flow 
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across the emitter-base junction, and this also contributes to a greater 
distance from the ruggedness region at which the emitter-base junction would 
become forward biased. A lower source region doping does lead to a higher 
contact resistance to the source electrode, but we consider that this effect on 
the specific resistance of the device is more than compensated by the effect 
on the specific resistance of the device of having a greater channel- 
accommodating perimeter due to longer source regions. In any case, the 
longer source regions provide larger source region areas which reduces this 
contact resistance. A metal-semiconductor compound layer can be provided to 
reduce the source contact resistance, but this may not be necessary. 

The present invention is advantageously applied to a device in which 
the cell pitch, that is the width of the source and ruggedness region stripes 
(mesa width) plus the width of an adjacent trench-gate stripe, is less than 
2pm. This small cell pitch provides a high cell density and hence small device 
specific resistance. With presently available processing techniques it would be 
difficult to provide devices with this small cell pitch and having ruggedness 
regions in either a closed-cell geometry or in an open-cell configuration of the 
second type discussed above. In accordance with the present invention, an 
open-cell configuration of the first type can have this small cell pitch with the 
length of the source region stripes being in the range 10pm to 50pm while 
having satisfactory suppression of parasitic bipolar action. We have found that 
a 10pm source region length is greater than could be used with satisfactory 
suppression of parasitic bipolar action if the source regions were more heavily 
doped than the ruggedness regions as has previously been customary. We 
have found that there is an insignificant further reduction in specific resistance 
of the device for a source region length greater than 50pm. 

The cell pitch may be in the range 0.5pm to 1 .5pm, and the mesa width 
is preferably approximately equal to the trench-gate stripe width. In an 
example in accordance with the invention, the mesa width and the trench-gate 
stripe width are each 0.4pm. 

Although the source region length may be up to 50pm, a preferred 
range for this length in accordance with the invention is 10pm to 30pm. The 
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specific resistance of the device decreases by only a small amount for a 
source region length above 30pm while the risk of parasitic bipolar action 
continues to increase as the source region length increases. In a preferred 
example with an advantageously low device specific resistance the length of 
the source region stripes is approximately 20pm. 

The ruggedness region stripes are effective even if their length is small, 
and so it is preferred to have them as short as possible in order to minimise 
the loss of channel-accommodating region perimeter. With processing 
techniques capable of providing a cell pitch of less than 2pm, for example in 
the range of 0.5pm to 1.5pm as mentioned above, the length of the 
ruggedness region stripes is preferably not greater than about 1pm. Taking 
into account the length of the ruggedness region stripes, in accordance with 
the invention a preferred ratio of the length of the source region stripes to the 
length of the ruggedness region strips is in the range 10 to 30. In an example 
in accordance with the invention, this ratio is about 20. 

In a power transistor device in accordance with the invention, the 
semiconductor body is preferably silicon with the ruggedness regions having 
p-type conductivity and the source regions having n-type conductivity. In this 
case, a preferred range for the ruggedness region doping concentration is 10 19 
cm' 3 to 10 22 cm" 3 and a preferred range for the source region doping 
concentration is 10 18 cm' 3 to 10 21 cm" 3 . The ruggedness region doping 
concentration of 10 19 cm" 3 is a preferred minimum for these regions to provide 
their function as avalanche diode vertical current paths while allowing the 
source region doping concentration to be lower, in accordance with the 
invention, without the contact resistance of these source regions being 
unacceptably high. For higher ruggedness region doping concentrations, the 
vertical current paths which these regions provide have lower resistance and 
they are more effective by allowing a smaller proportion of the breakdown 
current to travel a smaller distance laterally under the source regions, thus 
allowing the source regions to have a higher doping and thereby reduced 
contact resistance. The ruggedness region doping concentration of 10 22 cm" 3 
is a preferred maximum for these regions in order for the amount by which 
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they reduce the drain-source breakdown voltage of the device to be 
acceptably small. The source region doping concentration of 10 18 cm" 3 is a 
preferred minimum for these regions which may avoid the need to provide a 
silicide layer to reduce the contact resistance to the device source electrode. 
The source region doping concentration of 10 21 cm" 3 is a preferred maximum 
so as to avoid damage at the surface of the cells. 

In accordance with the invention the doping concentration of the 
ruggedness regions is preferably approximately 10 times greater than the 
doping concentration of the source regions. For example, the doping 
concentration of the ruggedness regions may be about 10 21 cm" 3 with the 

doping concentration of the source regions being about 10 20 cm" 3 . 

In accordance with the invention the ruggedness regions preferably 

extend further into the drain region than the trench-gates. 

In accordance with the invention the power transistor devices are 

preferably low voltage devices with the drain-source breakdown voltage of the 

device below 200 volts, and more particularly with the drain-source breakdown 

voltage in the range up to about 50 volts. 

These and other features in accordance with the present invention are 
illustrated in embodiments now to be described with reference to the 
accompanying diagrammatic drawings, in which: 

Figures 1 and 2 respectively show a part perspective section view and a 
plan view of the active area of a device in accordance with the invention, 

Figure 3 shows a section view along the length of part of a transistor 
cell of the device of Figures 1 and 2, and 

Figures 4A to 4C, 5A to 5C, and 6A to 6C show computer simulation 
results for the absence or presence of bipolar junction transistor breakdown in 
the cell shown in Figure 3 for different relative dopant concentrations of 
ruggedness region and source region. 

Referring now to Figures 1 and 2, a vertical power transistor (typically a 
MOSFET) trench-gate semiconductor device comprises a silicon 
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semiconductor body 10 having an active area 100 with a plurality of electrically 
parallel transistor cells. Trench-gates 1 1 in the active area 1 00 each comprise 
a trench extending into the semiconductor body 10 with gate material in the 
trench. An n-type epitaxial layer 12 forms drain regions for the transistor cells. 
The transistor cells have n+ type source regions 13; and the source and drain 
regions are separated by a p type region 14 which provides a channel- 
accommodating body region adjacent a trench-gate 1 1 . Ruggedness regions 
15 are also provided as localised p+ type regions, that is they are more heavily 
doped than the p type body regions 14, and which extend into the drain region 
12 and moreover further into the drain region 12 than the trench-gates. The 
trench-gates 1 1 are parallel stripes which each extend across the active area 
100, the source regions 13 and the ruggedness regions 15 extend to a source 
contact surface, the upper surface as shown in Figures 1 and 2, of the 
semiconductor body 10 as alternating stripe areas having a width 
perpendicular to and fully between each two adjacent parallel stripe trench- 
gates 1 1 . The ruggedness regions 1 5 are more heavily doped than the source 
regions 13. 

In a typical example of the device shown in Figures 1 and 2, the cell 
pitch, that is the width of the source and ruggedness region stripes 13, 15 
(mesa width M) plus the width TG of an adjacent trench-gate stripe 11 is 
0.8n-m with the mesa width M being approximately equal to the trench-gate 
stripe width TG, the length of the ruggedness region 15 stripes is not greater 
than about 1um and the length of the source region stripes is approximately 
20nm. In this typical example, the doping concentration of the ruggedness 
regions is about 10 21 x cm" 3 and the doping concentration of the source 
regions is about 1 0 20 x cm" 3 . 

A suitable process for making the device shown in Figures 1 and 2 may 
include the following stages. Starting with the n type epitaxial layer 12 
extending to the upper surface of the semiconductor body 10, the p+ type 
ruggedness regions 1 5 are provided as parallel stripes across the active area 
100 by masking, implantation and diffusion. Trenches for the trench-gates. 1 1 
are then formed by masking parallel stripes orthogonal to the ruggedness 
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regions 15 and etching. The trenches are then lined with deposited gate 
insulating oxide, and then filled with doped polysilicon gate material. The p 
type channel-accommodating regions 14 are then formed by implantation and 
annealing. Insulating oxide is then provided on top of the gate material of the 
trench-gates 11. The n+ type source regions 13 are then formed by 
implantation and diffusion. Metallisation then provides a source electrode 
contacting the source regions 13 and the ruggedness regions 15 at the upper 
surface of the semiconductor body. 

Referring now to Figure 3, there is shown a section view along the 
length of part of a transistor cell of the device of Figures 1 and 2. The x, y and 
z axes on Figure 3 correspond to those shown on Figure 1. Simulation 
investigations were carried out on the region shown in Figure 3, that is along a 
trench-gate side wall along the y axis. 

The method to determine if the bipolar junction transistor is active (that 
is the base/emitter junction 34 becomes forward biased) was to implement the 
continuation method in Medici. With this continuation method the drain voltage 
is steadily increased (beyond the ionisation integral of 1) until such time that 
the drain current as a function of drain voltage characteristic 'snaps back'. 
When this snap back occurs the base/emitter junction 34 has become forward 
biased and the parasitic bipolar junction transistor is operating. The 
breakdown voltage was increased until a current density of 0.1mA/um was 
reached. 

The y axis origin (O.Oum) shown in Figure 3 is at a mid-point halfway 
along the length of a source region 13 as shown in Figure 2, and the y axis 
shown in Figure 3 extends to the mid-point of a ruggedness region 15. Thus in 
accordance with Figure 3, the length of the source region 13 is approximately 
20urn and the length of the ruggedness region is approximately 1u-m. The n 
type drain region 12 thickness was set to 3um at a doping concentration of 3 x 
10 16 cm" 3 (25V silicon). The n+ type source region 13 doping concentration 
was set at 5 x 10 18 cm" 3 . The p type channel-accommodating body region 14 
doping concentration was set to 1.5 x 10 17 cm" 3 . The doping concentration of 
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the p+ type ruggedness region was set at different levels to assess any 
change in cell performance. 

The simulation results for the p+ type ruggedness region 15 doping 
concentration at 5 x 10 19 cm" 3 , that is 10 times greater than the doping 
concentration of the source region 13 are shown in Figures 4A to 4C, wherein 
Figure 4A shows total current, Figure 4B shows electron current and Figure 4C 
shows hole current. In these Figures, the solid lines represent current flow and 
the dashed lines represent depletion boundaries. Breakdown at this p+ 
concentration was 27V, which was approximately 3V less than for this 
MOSFET in the absence of the ruggedness regions 15. No bipolar junction 
transistor 'snap back' occurred at 0.1mA/um. The Figures 4A to 4C results 
show that with the ruggedness regions 15 being 10 times more heavily doped 
than the source regions 13, the length of the source regions 13 could be 20u.m 
with satisfactory parasitic bipolar action suppression. Further simulations have 
shown that this bipolar action suppression is maintained for a source region 
length of 30nm, and we consider that this would still be so for a source region 
length up to 50|xm. 

The simulation results for the p+ type ruggedness region 15 doping 
concentration at 1 x 10 19 cm" 3 , that is 5 times greater than the doping 
concentration of the source region 13 are shown in Figures 5A to 5C, wherein 
Figure 5A shows total current, Figure 5B shows electron current and Figure 5C 
shows hole current. In these Figures, the solid lines represent current flow and 
the dashed lines represent depletion boundaries. Breakdown at this p+ 
concentration was 29V, which was approximately 1V less than for this 
MOSFET in the absence of the ruggedness regions 15. No bipolar junction 
transistor 'snap back' occurred at 0.1mA/um; however there is now a lateral 
voltage drop beginning to traverse the source region 13 due to holes. The 
Figures 5A to 5C results show that with the ruggedness regions 15 being 5 
times more heavily doped than the source regions 13, the length of the source 
regions 13 again could be 20ujti with satisfactory parasitic bipolar action 
suppression. 
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The simulation results for the p+ type ruggedness region 15 doping 
concentration at 1 x 10 18 cm" 3 , that is 5 times lower than the doping 
concentration of the source region 13 are shown in Figures 6A to 6C, wherein 
Figure 6A shows total current, Figure 6B shows electron current and Figure 6C 
shows hole current. In these Figures, the solid lines represent current flow and 
the dashed lines represent depletion boundaries. Breakdown at this p+ 
concentration was 30V, which was the normal entitlement for this MOSFET in 
the absence of the ruggedness regions 15. 'Snap back* to 17V occurred at 
0.02mA/jxm. The parasitic bipolar junction transistor is now in operation due to 
the lateral voltage drop across it. This lateral voltage was provided by the 
holes. Electrons can be seen to flow at approximately y=3jim. The Figures 6A 
to 6C results show that with the ruggedness regions 15 being less heavily 
doped than the source regions 13, the length of the source regions would 
have to be less than 10|Lim for satisfactory suppression of bipolar action. 

From reading the present disclosure, other variations and modifications 
will be apparent to persons skilled in the art. Such variations and modifications 
may involve equivalent and other features which are already known in the art 
(for example in the cited background references) and which may be used 
instead of or in addition to features already described herein. 

Although Claims have been formulated in this Application to particular 
combinations of features, it should be understood that the scope of the 
disclosure of the present invention also includes any novel feature or any novel 
combination of features disclosed herein either explicitly or implicitly or any 
generalisation thereof, whether or not it relates to the same invention as 
presently claimed in any Claim and whether or not it mitigates any or all of the 
same technical problems as does the present invention. 

The Applicants hereby give notice that new Claims may be formulated 
to any such features and/or combinations of such features during the 
prosecution of the present Application or of any further Application derived 
therefrom. 



